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The efficacy of injury prevention exercise programs
(IPEPs) for amateur youth soccer has been established,
but little is known about their adaptability to other soccer
populations. This study aimed to assess the use of
individual injury prevention exercises by professional youth
soccer teams, against the industry-standard, FIFA 11+
program. Four teams’ chosen IPEPs were observed across
one season and documented on a standardized form. The
use of each FIFA 11+ exercise was coded as “performed”,
“performed modified” or “not performed”. The proportion
of the 160 observed sessions containing each individual
exercise was calculated. Staff provided reasons for their
use and modification of FIFA 11+ exercises. On average,
individual FIFA 11+ exercises were conducted in original
form in 12% of the sessions (range 0–33%), and in
modified form in 28% of sessions (range 2–62%). The five
most frequently observed exercises, in either original or
modified form, were “bench” (72%), “squats” (69%),
“running straight” (68%), “single-leg stance” (66%), and
“sideways bench” (64%). Staff modified exercises to
add variation, progression, and individualization, and
to align with specific training formats and goals.
Professional youth soccer teams often use injury
prevention exercises similar to those in the FIFA 11+, but
tailor them considerably to fit their implementation
context.
In view of soccer’s world-wide popularity and high
injury rates, the development of evidence-based
strategies to prevent soccer injuries is of paramount
importance (Bizzini et al., 2013). In 2006, the
Federation Internationale de Football Association
(FIFA) teamed with two sports injury prevention
research centres to develop the FIFA 11+, a basic
injury prevention exercise program aimed at amateur
soccer players (Bizzini & Dvorak, 2015). The results
of large-scale randomized controlled trials (RCTs)
have since supported the efficacy of the FIFA 11+ in
teams of amateur female (Soligard et al., 2008), ama-
teur male (Owoeye et al., 2014), and collegiate male
soccer players (Silvers-Granelli et al., 2015). Other
injury prevention exercise programs (IPEPs) for
amateur soccer, including the Kn€akontroll (Walden
et al., 2012) and Prevent Injury Enhance Perfor-
mance (Mandelbaum et al., 2005), also have demon-
strated efficacy. However, recent research highlights
that, in addition to establishing efficacy, achieving
adequate compliance to IPEPs plays a key role in
their ultimate success (Soligard et al., 2010;
H€agglund et al., 2013; Steffen et al., 2013).
As support for the FIFA 11+’s efficacy grows (Al
Attar et al., 2016), researchers have also explored
the program’s adaptability to other soccer popula-
tions, including veteran (Hammes et al., 2015), chil-
dren (R€ossler et al., 2016), and professional youth
teams (O’Brien & Finch, 2016a). In a cluster RCT of
the FIFA 11+ in veteran players (minimum age of
32), Hammes et al. (2015) found no preventive effect
of the FIFA 11+ on overall injuries. The authors
attributed this lack of effect to the low frequency of
performed sessions and suggested modifying the pro-
gram (e.g., adding more ball-based and individual
exercises) to better fit the specific implementation
context. In recent cross-sectional surveys within pro-
fessional soccer settings (O’Brien & Finch, 2016a, b),
players and staff members also emphasized the need
to adapt IPEPs to their specific context. The survey
respondents emphasized the need for adequate exer-
cise variation, progression, individualization, and
soccer-specificity.
This is an open access article under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs License, which
permits use and distribution in any medium, provided the original
work is properly cited, the use is non-commercial and no
modifications or adaptations are made.
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The importance of understanding the context in
which an intervention is to be delivered has been high-
lighted in recent injury prevention implementation
research (Padua et al., 2014; Twomey et al., 2015;
Donaldson et al., 2016), as well as in established
injury prevention models (Finch, 2006; Finch & Don-
aldson, 2010). Information on the delivery of IPEPs in
professional soccer settings is scarce, but it is known
that professional soccer teams strongly support the
use of IPEPs and employ similar exercise components
(e.g., strength, balance, core stability, and plyomet-
rics) as in established amateur programs, such as the
FIFA 11+ (McCall et al., 2014; O’Brien et al., 2016).
It is also known that achieving adequate adoption
and compliance to injury prevention programs can be
challenging in these settings (Bahr et al., 2015).
Professional players, as defined by FIFA (Federa-
tion Internationale de Football Association 2007)
earn more than the expenses they occur for soccer
activities and have written contracts with a club. In
addition to their top-level teams, professional clubs
also support youth teams, based in development aca-
demies (Price et al., 2004). To date, injury prevention
in these professional youth players has received very
little research attention (O’Brien & Finch, 2016b),
despite knowledge that physiological loads, psycho-
logical loads, and injury rates are very high in these
settings (Price et al., 2004; Brink et al., 2010).
Reported injury incidences in this population range
from 2.0 to 19.4 injuries per 1000 hours, with a recent
systematic review finding a higher incidence of train-
ing injuries in professional youth players, compared
to their adult counterparts (Pfirrmann et al., 2016). In
comparison, the reported injury rate in amateur male
soccer players ranges from 0.8 to 8.5 injuries per
1000 hours (Junge et al., 2002; Owoeye et al., 2014).
The injury prevention landscape in professional
clubs differs to that of amateur soccer clubs in terms
of training frequency and staffing. Professional
teams typically train on an almost daily basis, com-
pete both nationally and internationally, and are
supported by large multi-disciplinary teams includ-
ing soccer coaches, fitness coaches, and physiothera-
pists. It has been reported that professional teams
adapt injury prevention programs to fit their specific
context (O’Brien et al., 2016), which aligns with find-
ings from amateur soccer (Lindblom et al., 2014;
Frank et al., 2015) and Australian Football (Fort-
ington et al., 2015; Twomey et al., 2015) settings.
Unfortunately, there is a paucity of published infor-
mation exploring exactly how, and why, teams mod-
ify individual exercises to fit their specific settings.
For example, the fact that professional soccer teams
strongly support the use of eccentric strengthening
exercises (McCall et al., 2014), but rarely use the evi-
dence-based (and FIFA 11+ advocated) hamstring
lowers exercise (Bahr et al., 2015), raises the question
of which alternate exercises they do perform and
why. This information is necessary to guide the
design and successful delivery of future IPEPs,
specifically tailored to the professional soccer con-
text. Accordingly the aims of this present study were:
1. To assess the injury prevention exercises used by
professional youth soccer teams, against the
industry standard program for amateur soccer,
the FIFA 11+.
2. To report the reasons for use, and modification,
of individual exercises by professional youth soc-
cer teams
The findings are expected to inform the develop-
ment of future IPEPs, specifically tailored to the con-
text of professional youth soccer.
Materials and methods
This study was a secondary analysis of a prospective observa-
tional study. The selection of participants and data collection
methods have been previously reported (O’Brien et al., 2016)
and are summarized below. However, the original analysis did
not address the use and modification of individual exercises,
or the reasons for these modifications, which are the focus of
this present paper. The study was approved by the Federation
University Australia Human Research Ethics Committee and
all participants completed informed consent forms.
Participants
The participants were the soccer coaches, fitness coaches, and
physiotherapists from four youth male teams, in a European
professional soccer academy. The academy was selected due to
existing connections to the researchers. The consent rate was
90% (18 of 20 eligible staff members). All participants were
familiar with the FIFA 11+ program from taking part in a pre-
vious survey focussing on injury prevention exercise programs
and, more specifically, the FIFA 11+ (O’Brien & Finch, 2016a).
Furthermore, the primary analysis identified fitness coaches as
the primary deliverers of IPEPs in this context, with support
from physiotherapists (O’Brien et al., 2016). The teams ranged
from Under-15 to Under-23 age groups and typically trained
6–7 times/week in addition to playing a game. The majority of
players attended school in addition to their soccer activities.
Data collection
On a weekly basis, across the entire 2014/2015 soccer season,
one injury prevention exercise session from each of the four
teams was observed by one author (J. O.) and documented on a
standardized data collection sheet (O’Brien et al., 2016). To
achieve a balance in the number of observations at different
time points across the training week, a block randomization
method was used, whereby one injury prevention session from
the total number of scheduled sessions in the week (as provided
by team staff) was selected for observation. When block ran-
domization was compromised (e.g., short-term cancellation of
the selected session), one of the remaining sessions in the week
was chosen at random using an online generator (www.ran-
dom.org). Ninety percent of the planned observations were
completed (160 of 168) and eight observations were missed due
to short-term cancellation by the team staff or the observer
being absent (e.g., illness, educational leave).
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Data collection sheet
During each observation, the team’s use of each individual
FIFA 11+ exercise (Federation Internationale de Football
Association 2016) was coded as either “performed”, “per-
formed modified”, or “not performed”. Exercises were consid-
ered modified when progressions or equipment, other than
those outlined in the original FIFA 11+ (Federation Interna-
tionale de Football Association 2016), were observed. This
category was employed to evaluate the extent to which teams
used exercises similar to the FIFA 11+. Directly following the
IPEP observation, the staff delivering the session (fitness coa-
ches and physiotherapists) were asked to explain the reasons
for choosing individual exercises. In cases where FIFA 11+
exercises were observed in modified forms, staff provided rea-
sons for the modifications. The staff members’ verbal
responses were noted on the data collection sheet. Information
on the use and modification of exercises was also gathered at
regular staff team meetings.
Analysis
The data from all four teams were combined for analysis. For
each individual FIFA 11+ exercise, the proportions of the 160
observed IPEP sessions in which the exercise was
“performed”, “performed modified”, and “not performed”,
were calculated using Microsoft ExcelTM. The reasons for
including, excluding, and modifying each exercise, as provided
by staff members, were entered into a table, structured on the
components of the FIFA 11+. The number of staff members
providing each reason was calculated.
Results
One hundred and sixty IPEP sessions were observed,
which represented 36% of the total number of IPEP
sessions performed by the teams across the season
and 16% of the total training sessions (in any form)
performed by the teams.
Use of individual FIFA 11+ exercises
The proportion of total IPEP sessions in which each
FIFA 11+ exercise was coded as “performed”, “per-
formed modified”, and “not performed” are summa-
rized in Figure 1. The exercises are labeled as in the
original FIFA 11+ (http://www.f-marc.com/down-
loads/posters_generic/english.pdf) and are ranked
from left to right in descending order of the propor-
tion performed in original form. The average pro-
portion of sessions in which individual FIFA 11+
exercises were performed in original form was 12%
(range across the different exercises 0–33%). The
corresponding figure for exercises performed in mod-
ified form was 28% (range 2–62%), and for exercises
not performed 61% (range 28–98%).
The five most frequently observed FIFA 11+ exer-
cises in their original form, were the “sideways
bench” (33%), followed by the “bench”, “hip in”,
“hip out” (each 28%), and “running quick forward
& back” (11%) (Fig. 1). The five most frequently
observed exercises in modified form were the ““sin-
gle-leg stance” (62%), “squats” (60%), “running
straight” (60%), “bench” (44%), and “jumping”
(43%) (Fig. 1). The five most frequently observed
exercises, in either original or modified form, were
the “bench” (72%), “squats” (69%), “running
straight” (68%), “single-leg stance” (66%), and
“sideways bench” (64%).
Staff input regarding reasons for the use and
modification of individual exercises
The reasons for including, excluding or modifying
individual FIFA 11+ exercises, including examples of
modifications, are summarized in Table 1. Staff mem-
bers could provide more than one reason in each cate-
gory. The number of staff members (from the total of
nine fitness coaches and physiotherapists) providing
each reason is shown in brackets.
The most frequently provided reasons for modify-
ing exercises were to add variation, progression,
challenge, and individualization. Staff perceived
these factors to be important for motivating players,
avoiding boredom and tailoring the exercises to the
different ability levels and situations of individual
players. For example, exercises were often modified
for players who had recently joined the team or had
recently returned to the team following an absence
due to injury, illness, or national team participation.
Another frequently reported reason for modification
was to align the preventive exercises with athletic
training goals (e.g., strength and speed) and cogni-
tive training goals (e.g. reaction time and peripheral
awareness). For example, squats were performed
with added weight to develop strength and players
were challenged to react to visual or auditory cues
during balance exercises, to add a cognitive challenge
(Huijgen et al., 2015).
The first and last sections of the FIFA 11+, the
“running exercises”, were perceived by staff members
as a valuable part of soccer training warm-ups.
However, these exercises were considered to be less
relevant when the IPEP delivery format was not a
warm-up. Particular running exercises (e.g., circling
partner, shoulder contact) were often omitted due
to the overlap with drills in the (coach-led) techni-
cal and tactical sections of soccer training, which
involved similar movements and challenges, but
with added soccer specificity. In general, the exer-
cises in the middle section of the FIFA 11+,
“strength, plyometric and balance” were highly val-
ued by the staff members, who cited their strong
evidence-base and relevance to athletic goals. It was
emphasized that the volume and intensity of
strength and jumping exercises required careful
coordination with the volume and intensity of the
overall soccer training, along with consideration of
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its timing within the training week, in order to
appropriately manage the total physiological load on
players. This was particularly challenging in phases
of the season with heavy game schedules, in which
staff were cautious of player fatigue and overload.
Discussion
This is the first study to assess professional youth
soccer teams’ chosen injury prevention exercises
against the industry-standard FIFA 11+ program.
The FIFA 11+ exercises were observed more fre-
quently in modified form (average 28% of sessions)
than in their original form (average 12% of sessions).
Staff modified exercises to add variation, progres-
sion, challenge, and individualization, as well as to
tailor the exercises to specific athletic and cognitive
training goals. This information is important for the
ongoing development and delivery of future IPEPs,
specifically tailored to this context.
The FIFA 11+ represents an efficacious injury pre-
vention exercise program, backed by extensive sup-
porting material and dissemination efforts (Bizzini &
Dvorak, 2015). However, the program’s ultimate
real-world impact depends not only on its efficacy
(established in RCTs), but also on the extent to
which soccer teams adopt and maintain the exercises
it contains. When teams modify FIFA 11+ exercises,
there is need to understand why they do so, and to
consider whether these modifications might impact
(either positively or negatively) on the effectiveness of
the program. Recent sports injury research empha-
sizes that enhancing the implementation of interven-
tions necessitates a detailed understanding of both the
individuals delivering the programs, and their specific
delivery contexts (Finch & Donaldson, 2010; Saun-
ders et al., 2010; Padua et al., 2014; Twomey et al.,
2015; Donaldson et al., 2016). This present study rep-
resents an important contribution to describing how,
and why, staff members in professional youth soccer
teams modify individual IPEP exercises to fit their
context. The study’s main strengths are the high num-
ber of prospectively recorded direct observations,
standardized documentation and use of the industry
standard IPEP for amateur soccer, the FIFA 11+, as
the gold standard comparator.
Five FIFA 11+ exercises (“bench”, “squats”, “run-
ning straight”, “single-leg stance”, and “sideways
bench”) were observed, either in original or modified
form, in well over half of the IPEP sessions. This
aligns with the results of other recent studies,
suggesting that certain FIFA 11+ components hold
relevance for professional soccer teams (McCall
et al., 2014; O’Brien et al., 2016). Importantly, this
present study also details the reasons why staff
members included, excluded or modified exercises,
hence providing novel insights into how IPEPs and
their components are adapted to fit a particular
implementation context.
Taken together, the above results suggest that
IPEPs for professional youth soccer can be struc-
tured on the same basic components as the FIFA
11+ (e.g., strength, balance, core stability, and plyo-
metrics), but require tailoring to the delivery context
and a high degree of adaptability. Professional youth
soccer teams have access to extensive training equip-
ment and the support of multiple staff members. In
Sideways 
bench
Running 
hip in
Running 
hip out
Bench
Running 
quick 
Fwd/Bwd
Ham-
strings
Squats
Running 
straight
Jumping
Single-
leg 
stance
Running 
across 
the pitch
Running 
circling 
partner
Running 
plant & 
cut
Running 
bounding
Running 
shoulder 
contact
% not performed 36% 59% 56% 28% 79% 57% 31% 33% 52% 34% 79% 89% 90% 88% 98%
% performed modified 31% 13% 16% 44% 10% 34% 60% 60% 43% 62% 17% 9% 8% 10% 2%
% peformed 33% 28% 28% 28% 11% 9% 9% 8% 5% 4% 4% 3% 3% 2% 0%
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Pr
op
or
ti
on
 o
f o
bs
ee
rv
ed
 IP
EP
 s
es
si
on
s
Fig. 1. The proportion of injury prevention exercise sessions (n = 160) in which individual FIFA 11+ exercises were
performed, performed modified or not performed by four professional youth soccer teams 1.
1Images and descriptions of the FIFA 11+ exercises are available
at http://www.f-marc.com/downloads/posters_generic/english.pdf.
The exercises are ranked from left to right in descending order of
the % performed.
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this context, IPEPs are delivered by educated fitness
coaches and physiotherapists, with an awareness of
the published literature relating to injury prevention
in soccer. These individuals require IPEPs with more
variation, progression, challenge, and individualiza-
tion than standard programs such as the FIFA 11+.
In view of their specific implementation context, the
staff of professional youth teams would perhaps be
better served by clear, evidence-based guidelines on
the essential ingredients of IPEPs that provide suffi-
cient flexibility regarding the delivery format, loca-
tion and selection of individual exercises.
In the field of implementation science, the concept
of a program’s core intervention components is well-
established. Fixsen et al. (2005) defined these as the
aspects of a program which are essential and indis-
pensable in achieving the desired outcome. When
translating evidence-based interventions to different
real-world settings and populations, the core imple-
mentation components need to be upheld, whereas
other, less essential aspects of the program can be tai-
lored to better fit the local context. Applying this con-
cept to the FIFA 11+, it can be hypothesized that the
program’s core intervention components are the ele-
ments of strength, balance, core stability and plyomet-
rics. It is noteworthy that other IPEPs, containing
similar components to the FIFA 11+, but different
individual exercises, have also demonstrated efficacy
in large-scale RCTs (Mandelbaum et al., 2005; Emery
& Meeuwisse, 2010; Walden et al., 2012). This sup-
ports the notion that, as long as core components are
maintained, a certain degree of exercise modification
is possible without jeopardizing an IPEP’s injury pre-
vention effect. Two recent systematic reviews and
meta-analyses both found strong evidence for the pre-
ventive effect of IPEPs, while also identifying specific
program components which appeared particularly
important in achieving success (Lauersen et al., 2014;
R€ossler et al., 2014). In a review of studies with
heterogeneous populations and interventions, Lauer-
sen et al. (2014) identified strength and balance com-
ponents as being particularly important to the success
of IPEPs. The second review, focussing more specifi-
cally on IPEPs in athletes under 19 years of age
(R€ossler et al., 2014), concluded that IPEPs can
reduce injuries by around 46%, with those programs
including jumping exercises appearing most effective.
In addition to establishing which core elements
should be included in the content of IPEPs, there is a
pressing need to define the essential aspects of suc-
cessful IPEP delivery and support. These have been
referred to, in the field of implementation science, as
“core implementation components” (Fixsen et al.,
2005), and typically relate to aspects of the staff who
deliver interventions and organizational support.
Unfortunately, many published reports on IPEPs in
team ball sports fail to identify IPEP deliverers
(O’Brien & Finch, 2014b) and other key implementa-
tion aspects (O’Brien & Finch, 2014a). The results of
this present study highlight important aspects relating
to the staff delivery of IPEPs in professional youth
soccer. As fitness coaches are the primary deliverers in
this context, the success of programs will be influ-
enced by the injury prevention beliefs, training goals
and planned training cycles of these individuals. The
direct input of staff members in this study suggests
that IPEPs which harmonize with athletic training
goals and which contain a high level of variation, pro-
gression, and individualization, will be more likely to
be implemented in professional youth soccer settings.
Study limitations
As this study was conducted in the specific real-
world context of one professional soccer academy,
care is warranted in extrapolating the results to other
populations and settings. Although a high number of
IPEP sessions were observed, over multiple time
points, only one author performed the observations
and the coding of FIFA 11+ exercises as “per-
formed”, “performed modified” or “not performed”
proved challenging at times. Although IPEP sessions
were randomly selected for observation, only one-
third of the teams’ total IPEP sessions were observed
and it is possible that the behavior of the teams dif-
fered in the unobserved sessions. This study focussed
on injury prevention exercises, but other injury pre-
vention strategies, including managing match and
training load, are also important considerations in
professional football (McCall et al., 2014). As both
the number of staff members present at each IPEP
session, and the frequency in which individual exer-
cises were performed, varied considerably, it is possi-
ble that the reasons for exercise use and modification
were not equally represented across individual staff
members or individual FIFA 11+ exercises. The data
collection sheet did not undergo formal validity or
reliability testing (beyond face validity), but was struc-
tured on industry-standard, FIFA 11+ program.
Future research
As IPEP deliverers frequently use modifications of
established exercises, there is a need to establish
which aspects of programs represent the essential
core intervention components, as opposed to the
non-essential aspects which can be modified without
jeopardizing program fidelity. In view of the chal-
lenge of implementing IPEPs alongside heavy game
schedules and other training priorities, there is need
to define the minimum dosage of core IPEP compo-
nents that is needed to achieve (and maintain) injury
prevention effects. In implementation science, this is
known as the adaptation vs fidelity challenge (Fort-
ington et al., 2015).
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Perspectives
This study adds to a growing body of recently pub-
lished research (Lindblom et al., 2014; Fortington
et al., 2015; Frank et al., 2015; Donaldson et al., 2016)
highlighting the key role of successful implementation
in preventing sports injuries. Employing the industry-
standard FIFA 11+ program for amateur soccer as the
comparator, the findings shed light on the use and
modification of injury prevention exercises in profes-
sional youth soccer. The direct observations of IPEPs,
in combination with input from staff members,
demonstrates how and why end-users modify program
to fit their specific context. This information will
inform both researchers and practitioners aiming to
enhance the real-world impact of IPEPs in professional
soccer settings, while also holding relevance for IPEP
implementation in other team ball sport settings.
Key words: Sport, injuries, training.
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